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Unit 1 


Matrices And 
Determinants 


EXERCISE 1.1 


Q1.  Findthe order of the following matrices. 


Απ [ὸς ο B=; ον οί 4 
4 a d 
D= fol Ez f e| F = [2], 
30 - f | 
ο-[ 2 jl H=[f : η 
2 4 5 : 
Solution: 
Order of Matrix: E 
The number of rows and AA UM in a matrix specifies 
its order. 


Ans. (i) Matrix. A mS two rows and two columns so it's 
order = number of rows x number of columns = 2-by-2. 
Ans. (ii) Matrix B has two rows. and two columns so it's 
order = number of rows x number of columns = 2-by-2. 
Ans. (iii) | Matrix C has one row and two columns so it's 
order = number of rows x number of columns = 1-by-2. 
Ans. (iv) Matrix D has three rows and one column so it's 
order = number of rows x number of columns = 3- by-1. 
Ans. (v) Matrix E has three rows and two columns so it's 
order = number of rows x number of columns = 3-by-2. 
Ans. (vi) Matrix F has only one row and one column so 
it’s order = number of rows x number of columns = 1-by-1. 
Ans. (vii) Matrix G has three rows and three columns so 
its order = number of rows x number of columns = 3-by-3. 
Ans. (viii) Matrix B has two rows and three columns so it's 
order = number of rows x number of columns = 2-by-3. 
Q2. Which of the following matrices are equal? 

A = [3], B=([3 5], 52 4] 
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23 0 
αλ 2 jl H= [5 3 I=(3 3-22] 
242 2-2 
T b +4 2-4 οἱ 
Solution: 
Matrices are said to be equal if 
(i) They are of same order, 
(ii) — Their corresponding entries are equal. 
So, according to this definition 
Ans. (a) Matrices A and C are equal A 
(b) Matrices B and | are equal B 
(c) Matrices E, H and | are equal 
(d) Matrices F and G are equal F . κ 
Q3. Find the values of a, b, c and d wh ich-sa 
matrix equation ‘A 
[e +c a+ el κ 
c-1 4-6 7 
Solution: pus 
As, b tc ad 


C= J p" 3 
Safari the corresponding elements 
Ξ 0 


--c (i) 


a+ 2b = -7 
2b = -(ία 7) τπτ *- (ii) 
ο- 1 Ξ 3 
c-3-1 
c=4 ----------- (iii) 
By putting the value of "c" in equation (i), we will get 
a = —4 ---------- (iv) 
By putting the value of “a” in equation (ii), we will get 
2b = -(- -4 + 7) 
2b = -(3) 
b = —(3/2) 
b = -1.5 --------- (V) 
Similarly, 
4d - 6 = 2d 


SEDINFO.NET 


StudyNowPk.COM 


4d - 24 = 6 
2d = 6 
d = 6/2 
- 0 0 (vi) 


From equations (iii), (iv), (v) and (vi) we get 


—4,b = --1.5,c = 4andd = 


identify unit 


a = 


From the following matrices, 


Q1. 
matrices, row matrices, column matrices and null 
matrices. 

.[0 0 = 
A x [ sl =(2 3 4] 
_{1 0 E- 
D-[ ir E [0], SONS 
Solution: ^ Matrix A is a null matrix. (becalise it's all entities 
are zero). ) 

Matrix B is a row matrix Cie it has only one row). 

Matrix C is ax ο. matrix (because it has only one 

column). © : 

Matrix: D is a M matrix (because it's diagonal 
Matrix Eisa null matrix (because it's all entities are 0). 

Matrix F is a column matrix (because it has only one 

column). 

Q2. From the following matrices, identify 

(a) Square matrices (b) Rectangular matrices 

(c) Row matrices (d) Column matrices 

(e) Identity matrices (f) Null matrices : 

3 
: -8 2 7 m - 6 —4 

Ὁ [204 @ 1 ῳ |. 2 
10 1 2 

(iv) lo ή (v) ἰ3 4 (vi) [3 10 -1] 
11 1 2 3 0 0 

(vii) R (vii) |-1 2 οἱ (ix) [o | 
0 0 0 1 0 0 
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4d - 24 = 6 
2d = 6 
d = 6/2 
- 0 0 (vi) 


From equations (iii), (iv), (v) and (vi) we get 


—4,b = --1.5,c = 4andd = 


identify unit 


a = 


From the following matrices, 


Q1. 
matrices, row matrices, column matrices and null 
matrices. 

.[0 0 = 
A x [ sl =(2 3 4] 
_{1 0 E- 
D-[ ir E [0], SONS 
Solution: ^ Matrix A is a null matrix. (becalise it's all entities 
are zero). ) 

Matrix B is a row matrix Cie it has only one row). 

Matrix C is ax ο. matrix (because it has only one 

column). © : 

Matrix: D is a M matrix (because it's diagonal 
Matrix Eisa null matrix (because it's all entities are 0). 

Matrix F is a column matrix (because it has only one 

column). 

Q2. From the following matrices, identify 

(a) Square matrices (b) Rectangular matrices 

(c) Row matrices (d) Column matrices 

(e) Identity matrices (f) Null matrices : 

3 
: -8 2 7 m - 6 —4 

Ὁ [204 @ 1 ῳ |. 2 
10 1 2 

(iv) lo ή (v) ἰ3 4 (vi) [3 10 -1] 
11 1 2 3 0 0 

(vii) R (vii) |-1 2 οἱ (ix) [o | 
0 0 0 1 0 0 
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Solution: 

(a) (ιν) and (viii) are square matrices because the 
number. of rows are equal to number of columns. 

(b)  (i)(i),(v).(vi),(vii) (ix) are rectangular matrices because 
their rows and columns are not equal. 

(c) (vi) is a row matrix because it has only one row. 

(d) (ii) and- (vii) are column matrices because they have 
Only one column. 

(e) (iv) is a identity matrix as well because its diagonal 
elements are “1”. 

(f) (ix) is a null matrix because its each entity is zero. 

Q3. From the following matrices, identify diagonal, 
scalar and unit (identity) matrices. 


a= fo 4h B= °] c-[! 0) 
3 AEU € 
D= : MI ο... i lese ie" 


Solution:, Matrix A is a scalar matx (because its diagonal 
p N J 
Solution: Matrix B is à dioe matrix (because its 
| diagonal- éntities. are non-zero and non diagonal 

en ities are zero). 

αμα ΜΑ ix" C is a identity matrix (because its 

^ diagonal entities are 1). 

Matrix D is a diagonal matrix (because its one 

diagonal entity is non-zero and non-diagonal 

entities are zero). 

Solution: Matrix E is a scalar matrix (because its diagonal 
-entities are same). 

Q4. Find negative of matrices A, B, C, D and E when: 


1 
a=lol Bep YLbe-h 1} 
ο-[; ε'ε-[; j| 


Solution: 

Negative of a matrix is obtained by inverting (changing) 
the signs of all of its entities. 
So, . 
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-1 
_ _{~-3 1 
(i) zn (ii) B «| 2 E 
-- _{[-2 -θ ‘ ive:  -2 
(iii) M QE al (iv) D = 4 “ 
(v) -E= E M 
Q5. Find the transpose of each of the following 
matrices: 
0 1 2 
2^3 2 3 ; 3 
D - [5 sh E=| 5] εΞ|; | 
Solution: 


Transpose of a matrix is obtained by converting all the 
columns of that matrix to the rows and all the ro 


columns. 
So, according to the definition; 


(i) — A-[0 1 


Pie 


ify that if A = l 


(iii) C'= |; 


ME = 


(i) (AY=A 
Solution: 
(i) To prove; (A) =A 
Given A= F | 


Al = () 
b i 
Taking E οἱ. of A', we will get 
walk 201. 
yz] 15^ 


Hence proved: (A)'=A 
Solution: (ii) To prove; (B) = B 
. «i 1 
Given B= |; 0 
t 
Bus [ | 


SEDINFO.NET 


StudyNowPk.COM 


Taking transpose of B', we will get 


tt fl 1]. 
er b ol ale 
Hence proved: (B')' =B 


Q1. Which of the following matrices are conformable 
for addition? 


1 O 
_{2 1 _ {3 _ 
"me E 3l = H? c= |2 E 
1 r -2 
p z[^!] ε-( ον F= 14.1 
342 2-41 
Solution: NAA 
Matrices of same order are conformable ór addi 
So, according to this definition; “Cy à in 


(i) Matrices A and E are confartie or addition (because 
l both have order 2- -by-2).— j 
(ii) Matrices B and-D.are.« 
both have.order NY 
(iii) Matrices C and F F are conformable for addition (because 
" ‘both have order 3-by-2). 


Q2. — Find the additive inverse of following matrices. 
ZTN 2 4 1 0 i 1 4 
Α-[΄, i zie :| c7 E 
, 3 -2 1 
1 0 1 0 ν 1 
d E ki e= - ο dis al 
Solution: 


The additive inverse of a matrix is obtained by changing 
the sign of each entity. So, according E the definition; 


(i) Additive inverse of A = - A = 5 =] 


zx] 
-1 0 1 
(ii) Additive inverse of B2-B-|-2 1 -3 
3 2 c] 
(iii) Additive inverse of = - C = |. 2 | 
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Taking transpose of B', we will get 


tt fl 1]. 
er b ol ale 
Hence proved: (B')' =B 


Q1. Which of the following matrices are conformable 
for addition? 


1 O 
_{2 1 _ {3 _ 
"me E 3l = H? c= |2 E 
1 r -2 
p z[^!] ε-( ον F= 14.1 
342 2-41 
Solution: NAA 
Matrices of same order are conformable ór addi 
So, according to this definition; “Cy à in 


(i) Matrices A and E are confartie or addition (because 
l both have order 2- -by-2).— j 
(ii) Matrices B and-D.are.« 
both have.order NY 
(iii) Matrices C and F F are conformable for addition (because 
" ‘both have order 3-by-2). 


Q2. — Find the additive inverse of following matrices. 
ZTN 2 4 1 0 i 1 4 
Α-[΄, i zie :| c7 E 
, 3 -2 1 
1 0 1 0 ν 1 
d E ki e= - ο dis al 
Solution: 


The additive inverse of a matrix is obtained by changing 
the sign of each entity. So, according E the definition; 


(i) Additive inverse of A = - A = 5 =] 


zx] 
-1 0 1 
(ii) Additive inverse of B2-B-|-2 1 -3 
3 2 c] 
(iii) Additive inverse of = - C = |. 2 | 
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=] Ὁ 
3H 
co s] 

(v)  Additive inverse of E = - E = [5 M 


(iv) Additive inverse of D=-D= 


: "T PE η 1 | 
vi Additive inverse of ΕΞ-ΕΞ | 3 
(vi) 1 -νὸ 


Q3. fA =| zl B=| x) C=|1 -1 2 
D= E : 2 then find: 
Ὁ a+ji 1] i) B+ [7] 
(ii) ο--|-2 1 3] (iv) D |} i J 
(v) 2A (vi) (-1)B 
(vii) (-2) C (viii) 30 (b C 
Solution: 
(i) A+ 
- F Js 1 1 5141 en 
2 res 2+1 1-1 
So, A+ FE Ἴ m 
τ _ 1 -2] _ 1+ (—< 
(ii) 8 Ξ wes - [πε 
So, 1 = [7] 
(il) C+ [-2 1 3] - l1 -1 2]*[-2 1 3] 
Ξ [1+(-2) (-1)+1 23] 
E -1 0 5 
5ο dé h 8l = l-1 0 sj : 
(v) ϱ τῇ ο i] = i 0 P : d 
- ων 241 3101 _ 1 3 3] 
ss p.e rw 0+0 2+1 3 
9, απ... 
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(v) 2A = 2 x | ZB ou p: 2x2 
i ΜΙ l 2x2. 2x1 
g Ἐ 2 

So, 2A = Fa 

vi) «νε ευχ[ὴ] = ao 


= ia 


So, (-1)B |} 


ae 1 
(vii) (—-2)C = (-2)x[1 -1 2] 
= ((-2)x1 (-2)x-1 (--2) x2] 
= [-2 2 -4] 
So, (-2)C = [-2 2 -4l 
i. _ 1 2 3 
(vii) 3D = 3x Ls 0 


3x(-1) 3x0 3 
3 6 9 


—3 
So, 3D = : 
(ix) 3C = Db -1 2] 

o [3x1 3x(-1) 3x2] 

= [3 -ᾱ οἱ 
So 3€ - [3 -3 6] 
Q4. Perform the indicated operations and simplify 
the following. 


otk ald 

(ii) [o PE alae ol 

(iii) [2 3 d«u ο 21-12 2 2 
1 2 3 1 d 


{ 

(iv) |-1 -1 EL 22 2 

0 1 2 3 3 3 

1 2 3 0 2 

(v) t 3 IE -1 0 

1 j 2 T m 

(vi) [o d«H Len 1 
Solution: 
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o e T eb gs οἱ 

κ 1+0+1 d E |: 3 
- O+3+1 14040) i 4 1 
Wy. Ξ F i| * [; ol S P d 

_ να. oed _ [° 1) 

O+3-1 1+0-0 25 

(ii) = 12 3 1|141 0 2]- [2 2 2D 

Ξ [241-2 340-2 T4722) 
(iv) = 
(v) = 


* 1 1 1 
ene pd. πε | 
eer Bod _ 4 + 
0+0+1 1+0+1 
1 2 3 1 -1 1 
Q5. For the matrices A Ξ|2 3 ματ -2 : 
0 2 -1 3 1 3 


-1 0 ο 
and C = | 0 -2 | verify the following rules. 


1 1 2 
(ij) A+tC=C+A (ii) A+B=Bt+A 
(iii) B+C=C+B (ivy) A+(B+A)=2A+B 
(vy) (C-B)+A+C+(A-B) 
(vi) 2A+B=A+(A+8B) 
(vi) (C-B)-Az(C-A)-B 
(viii) (Ar b,- =A+(B+C) 
(ix) A-*(&£—-C)-(A-C)4B 
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(x) 2A+2B=2(A+B) 
(ij) A+C=Ct+a 


Solution: 
LHS = A*C 
1 2 3 -1 0 0 
= | 3 gr —2 3| 
1 -1 0 1 l 2 
1+(-1) 2+0 340 
= Br 3+(-2) 1+3 
141 —141 042 
2 3 
R.HS = 


1+ IE 
AN ---- 0 
agi 


is proved that: A*C-C*A 
B*A 


RHS = B*A 
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2*2 (-2)+3 24l 


1+1 (-1)+2 1+3 
341 04(-1) 3+0 


2 1 4 
ΠΗ͂Ι E — 2) 
4 0:3 
From “1” and “2”, it is proved that: A+B=B+A 
(iii) B+C = C+B 
Solution: 
LHS = B+C 
fi ‘-1 1] [-1 0 ο 
, = f —2 efo -2 1 
3 1 3 l . 2 
1+(-1) -1+0 140 
= |24*(-2) -2+ (--2) 26 
3+1 1+1 342 
f —-] 1 ; 
- p s| κποεπέεήπη 
5 
R.H.S Ξ E 
-1 1 
' = 3| * |2 Fx 2 


+1 | 
0+2 -24(-2) 342 


κ΄ 143 "i 243 


B. 3 3 
0 4 (—1) E 


1 
2 —4 5] ----------- (2) 
4 2 5 
From "1" and "2", it is proved that: B+C=C+B 
(iv) A+(B+A)=2A+8B 
Solution: 
LHS = A * (B * A) 


1 2 3] /[1-1 1] fi 2 3 
2 3 ME -2 2|*|2. 3 i 
1 -1 οἱ ΝΒ 1 31 u -1 οἱ) 


BOE 2+(-1)+2 n 


2+24+2 3-*(-2)*3 151251 
14341 -1+1+(-1) 04340 
[ss n 

à ο 


li 
ο... 
Gl C 
ped 
IN 
— 
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R.H.S. = 2A+B 


1 2 3 1. =] d 
= ix 3 i|» 2 -2 | 
1 -1 0 3 1 3 

2x1 2x2 2x3 1 -1 1 

Ξ a 2x3 bag A. 1 


3 1 3 


2x1 2x(-1) 2x0 


2 4 6 1 =} 1 
EF 
2 -ᾱ ο 3 1 3 
2+1 4+(-1) 6+1 
Bi 6 + (--2) x 


2*3 (-2)+1 0+3 


3 3 7 
: l 4 | 
5 -1 3 
From “1” and “2” it is proved that: 
(v) (C-B)+A=(C-—A)-B 
Solution: 
L.H.S = (C Pa d 


1S = C+(A-B 
R.H.S M : ^ Lx uc vd d 
= [ο ele 5 {τρ 22 
“hy 2 Uu -1 0 3 1 3 


1 ; 
-1 0 0 ae 2—(-1) 3-1 
= [ο -2 3b -2 3-(-2) 1-2 
1 


2|] 116 -1—1 0-32 
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-ι 0 0 [ο 3 2 

= [ο =) ΠΕ 5 = 
1.4 2). 1-2 -2 3 
-1+0 0+3 0+2 ] 

E | 0+0  -2-45 +CD] 
1+(-2) 1+(-2) 24(-2) 
-1 3 2 

= E 302) =e (2) 
-i Nu 


From "1" and "2", it is proved that: 


(vi) 2A+B=A+(A+ B) 
Solution: 
LHS = 2A+B 
1 2 
= 2x12 
1 
2x1 


(3 1 
|’ 
2χ2 Χ 


2χ2 


(C-B)+A=C +(A-B) 


=] | 
3 


R.H.S = A ) 
12 3 12 3 1 -1 1 
= f 3 + (fz 3 1 ες [2 -2 | 
1 -1 0 1 oL -Ώ 1. 3 
1 2 31 Π1 2+(-1) 3+1 
= f 3 i^ 2+2 3+(-2) 1+2 
1 - ο {113 -1+1 0+3 
1 2: 31 [2 1 4 
Ξ f 3 |. 4 1 3 
1 -1 οἱ l4 0 3 
1+2 2+1 3144 
= pee 311 143 
1+4 -1+0 0+3 
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= 6 4 4| ---------- (2) 
5 -1 3 
From "1" and “2”, it is proved that: 


2A+B=A+(A+B) 
(vii) (C-B)-A=(C-A)-B 


Solution: ý 
LH.S = (C--B)-A 
à ---- 0 
: (| Ὁ -2 
1 1 
—1-—1 
= | 0--2 
1 -- 3 
--2 1 
- E 0 
—2 0 


lene 
pà 


1 2 3 1 -ι 1 
|- | 3 il) - 2 =2 2 
1 -1 0 3 1 3 

0-2 0 1.-1 1 


> [-Ci-1 0- -3 — 
- I -2-3 3-1|-|] -2 2 
1-1 


-2 -2 -3 1 -1 
Ξ E -5 :|-p -2 2 
3 1 3 
Det cei 5351 
= -2-2 -5-(-2) 2-2| 
-3 2—1 2-35 
-αᾱ -1 -4 


" 
| 
κ 
| 
o 
e 
om, 
N 
` 


-3 1 -1 | 

From “1” and "2", itis proved that (6- B)-Az(C-A)-B 
(viii) (A+B) +C=A+(B+C) 

Solution: 

L.H.S `= (A+B)+C 
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ια 


EB μας 3 B 


242 3+(-2) 12] 4 
1+3 1+1 0+3 


2 1 4 0 0 
4 1 3 P ES 


1 1 
qu 1+0 ΤΗ 


110 — 14(-2) 343 
4+1 0+1 342 
1 4 


1 
= |: -1 6| ———-(1) 
5 1 5 
R.H.S = A * (B * 


C) 
1 2 3 1 -1 1 
- 2 3 + (f —2 | 
1 0 3 2 
1 3 1 +0 0 
= I —2 + (—2) 23] 
1 341 1+1 3+ 
—1 1 
, Ν΄ | 
5 
36 341 
He ies 
0+5 
Ξ == (2) 


5 L5 
From “1” and "2", itis proved that: (A*B)* C A*(B*C) 
(ix) A + (B-C) = (A-C) + B 


1 2 2 1-11] [-31 0 ο 

Ξ |: 3 + (f %2 a- fo —2 al) 
1 -1 0 3 1 3 1 1 2 

1 2 3] f1-(-1) -1-0 1-0 
f 3 j^ 2-0  -2-(-2) 2-5 
3-1 1—1 3-2 
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HI 


E 24 (--1) του 


212 340 1+(-1) 
1+2 110 0+1 


hs —— (1) 
3 Bd i | 
(A + 


)+B 
2 3 -1 0 ο 1 -1 1 
| 3- 1- [o . —2 ΝΕ -2 2 
-1 0 1 1 2 3 1 3 
1 1 


1 
2 
1 
--Ώ 2-0 3-0] n -1 
| 2-< 3 —(-2) ise A 
1 -- 
3 


1 -1-1 0-2 3 
0 2 1 
2 5 


R.H.S 


A 


E =l 


-2]*|2 -2 2 


k -2 -2| 13 3 
0+1 2+(-1) 

BE 54 | 
-2+3 


3625 2” itis reed that A+(B-C)=(A-C)+B 
2A + 2B = 2(A + B) 


—— (2) 


= 2A+2B 


1 2 3 1 -1 1 
= (2 x | 3 1) +(2 x E -- 2) 
1 - 0 3 1 3 


Ex: 2x2 2x1 Ex: 2 x (-1) 2x3] 


2x2 2x3 2x1|-*12x2 2x(-2) 2x2|[ 
2x1 2x(-1) 2x0 2x3 2x1 2x3 
2 4 6) 2-22 
f 6 2 | —4 | 
2 -2 0 6 2 6 
ar 4 + (--2) 114 


it 


444 64(-4) 2+4 
246 -242 0+6 
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428 
- [ 2 s -------------- (1) 
8 0 6 
RHS = 24:8) 


1 2 3) [1-1 1 
= 2x (f 3 ale -2 1) 
1-1 οἱ i3 1 3 
1+1 2+(-1) 341 
= ax pez 3 + (-2) 1+2 
1+3 1+1 0+3 


= 2x : : : 


2x4 2x1 2x3 


B Dr M 
2 a 2x3 


— (2) 


= : : : 
8 0 6 
From “1” and “2”, itis proved that: 2A + 


Q6. πα-[ -Ὅ]απα B Ew ind (i) 3A — 2B 
- “a 


29 
= κ [5 -20] 
τ 15 -4 
t n: Α-[ 7| B-[9. 7] 
κ ta o 3 
A'=| HE B'=[; 8| 
2A = 2 x ie 7 3B'-3x[, Fi 
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2A «| 2x1 dl 3B'= [2X9 ien] 


2 dn 3x7 3x8 
2A = c [0 -9 
Ls al νά 8 al 
2A'— 3B' = [ 2 6 E 0 24] 
-- 8 21 24 
2-0  6-(-9) 
—4—21 8-24 
2 15 
3 E 
So, 2A! = t - 
` ΜΝ 4 1 πω ^d 
Q7. ue με al +3 ls i |= ae 1 0), then find a and 
Solution: 
i 2 4 1 [7 10 
Given 2 & ‘| +3 b- G [s : 
LHS = 2 x ἘΠ E 3x b - d 
- 2 2x2  2x(4) x b 
E i x pu 3) 2xa x8 3 x (-4) 


—12 
ο t A 


SX 24 2a- 12 
"S 84 3b 
is 2a — 
u" equating it with R. H.S, we have: 
K 8 + 3b |= B 2| 
18 2a- 12 18 
: By comparing corresponding elements 
8 * 3b= 10 
3b Ξ 10-8 
° 3b 22 
b=2 --------- (eq-1) 
2a- 12721 
2a21*12 
284-13 
a- 5 ------------ (eq-2) 


From equations “1” and *2", we get 
13 2 
..- and b= 3 
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Q8. IfA= j a B= b 3b then verify that: 


(i) (A +B) = At + Bt (ii) (A — B)! = At — 
(ii) A+ At is symmetric 
(iv) A— At‘ is skew symmetric 
(v) B+ Bis symmetric 
(vi) B-B'is skew symmetric 
(i) (A+B)'=A'+B 
Solution: 
LHS = (A+By . 
- 1 2 1 1 
~ (lo ut b al) 
_ ([ +1 2+1 ) 
0-2 1+0 


3 1 
From (i) and (i), it is proved that — (A* BzA'«B' 
(i) (A-B) = A!- B' 
Solution: 
“LHS = (A —B)' 


- G 3-B 3 


R.H.S 
= ο 1] τἷε ο 
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-------------- » 
From (i) and (ii), it is proved that. (A-B)'=A'-B' 
(iii) To prove A + Αἱ is symmetric 

Solution: 


mee BRE 


= baka 
- p^ 2*0 
0-2 1+1 
; : LLL — (1) 


Now we will take RUN of à + 3 
(A * AP 


E ο” (2) 

From “1” and “2”, itis A+ A! =(A+ AD 
So, it is Symmetic 

(iv) a. IE is skew symmetric 


- [5 posu 


(A — A! " e 3t 
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From (i) and (ii), it is obvious that: 

A — Αἱ is skew symmetric 
(v) ToproveB +B 
Solution: 

t 1 1 1 1 
LET 

AE ΗΝ β ol 

_ [ +1 142 
2+1 0+0 
= 2 3 


= —— (i) 


Taking transpose of (i) we have: 


t 
(B + Βὺ' = É 3 


0 
- E : PUES 
3 0 
From (i) and (ii), itis obvious that B + B'is 
(vi) To prove B — B' is skew symme 
Solution: 
B-B' = 


- (ii) 


(B- B) 


= - (B - B) 
From (i) and (ii), it is obvious that: 
B -- B' is skew symmetric 
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EXERCISE 1.4 


Q1. Which of the following product of matrices is 
conformable for multiplication 


o |; zz] e [ WEF 
a) (IE 3] — e | D A ba 2] 
ὦ [ος Alls 3] 


Two matrices are conformable for multiplication if the 
numbers of columns of first matrix are equal to number pr rows 
of second matrix. 

So, according to the definition: | N 
(i) is conformable for multiplication (becaüse the first 

matrix has two columns ane Second Matrix has same 

number of rows). 

(ii) X is conformable for multiplication (Deus the first 
matrix has two. columns and second matrix has same 
number of rows). 

(iii) ἱ5 not cbhformable for multiplication (because the first 

, matrix has just one column and second matrix has two 

rows). 

(iv) is conformable for multiplication (because the first 
matrix has two columns and second matrix has same 
number of rows). 

(v) is conformable for multiplication (because th. first: 
matrix has three columns and second matrix has same 


number of rows): 

Q2. IfA-[?, ο], Β = [2] find (i) AB (1) ΒΑ 
(if possible) 

Solution: 

(i) AB 2775 Ρ 
= [4 atl 


- ES 
ü (-1)x6+2x5 
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EXERCISE 1.4 


Q1. Which of the following product of matrices is 
conformable for multiplication 


o |; zz] e [ WEF 
a) (IE 3] — e | D A ba 2] 
ὦ [ος Alls 3] 


Two matrices are conformable for multiplication if the 
numbers of columns of first matrix are equal to number pr rows 
of second matrix. 

So, according to the definition: | N 
(i) is conformable for multiplication (becaüse the first 

matrix has two columns ane Second Matrix has same 

number of rows). 

(ii) X is conformable for multiplication (Deus the first 
matrix has two. columns and second matrix has same 
number of rows). 

(iii) ἱ5 not cbhformable for multiplication (because the first 

, matrix has just one column and second matrix has two 

rows). 

(iv) is conformable for multiplication (because the first 
matrix has two columns and second matrix has same 
number of rows). 

(v) is conformable for multiplication (because th. first: 
matrix has three columns and second matrix has same 


number of rows): 

Q2. IfA-[?, ο], Β = [2] find (i) AB (1) ΒΑ 
(if possible) 

Solution: 

(i) AB 2775 Ρ 
= [4 atl 


- ES 
ü (-1)x6+2x5 
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- 180 - 18 
g k + ο H [4] 
So, AB = [ P ] 
(ii) ΒΑ 
BA is not possible (because number of columns of B is 
not equal to number of rows of A) 
Q3. Find the following products 


Ὁ α aff] a a z[5] 
(iii) [-3 ο] [1] (iv) [6 -θ] [0] 
1 2 
4 5 
(ν) E τ Ib Es 
@ au 2][6 
Solution: 
Ξ [1x4+2x0] = 
= [4] 
So, [1 2)[$]= 14] 
G) a 13 «^ 
Solution: dic 
κ x542x(-4] = [5 — 8] 
Co [73] 
So, [1 2] A = [-3] 
(Gi) [-3 οἱ[] 
Solution: 
= [((-3)x4+0x0] = [-12] 
So, [-3 ο] [5] = [-12] 
(iv) [6 --ο] [5] 
' Solution: 
- [6 x 4 - 0 x 0] = [24 + 0] 
= [24] 


So, [e -o][#] = [24] 
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1 2 

4 5 

i E o| lo M 
Solution: 


1x4-2x0 1x542x(-4) 


= —3x44+0x0  -3x5-40x(-4) 
6x44+(-1)x0 6x5+4+(-1)x(-4) 


4+0 5+(-8) 
41240. -15+ ο 


2440 3044 
4 -3 


= -12 -15 
o ia al o oa 
So, E A 5) Hn as 
6 -1 24 34 


Q4. Multiply the following matrices. 


b alle, 71 


Solution: 


1x2+1x3 1x (-1)+1x0 


2x2+3x3 2x(-1)+3x0 
0x2+(-2)x3 0x(-1)+(-2) x0} 


449 -2+0 
= a ien 
0-6 0-40 
13 -2 
AIDE 
2 si? "' na -2 
So f ale ο] -|5 | 
ο -2 -6 0 
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1 2 
1 2 3 
Ὁ) |, 5 él B 1 
Solution: : 

1x1+2x3+3x(-1) -... 

" pe 4X245X4-46x1 
. jou 
4 +15 — 6 8+20+6 


1 2 
1 2 3 
o [s qh a 
Solution: a 
` Ent? 1x2+2*x 2x6 
= ε.. 3x2+4x 344% 6| 
—-1x1+1x4 —-1x3+1x6 
+8 2+ 
.. E η 
--ᾱ +6 
5 


8x245x(-4 8x(-2)e5x4 


6x2-44x(-4) 6x(-2)+4x4 
Bp paco Ec 
a 12-16 -154 16 

-4 0 


SE SC 9 


Ον 
σι 


90, 
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ej [- d Eo 


1 3110 0 

Solution: 
= [ 1x0+2x0 . 

X0-3x0 1x0-3x0 

ΠΡΙΝ 

So [4 2 [ M = [0 0 i 

i 1 3ilo οἱ lo ο 

Q5. tetA-[] 3], B=[%, 7] ana c- [7 ἡ]. 
Verify whether 

(i) AB=BA (ii) A (BC) = (AB) C 


(iii) A (B + C) = AB + AC 
(iv) A(B-—C) = AB—AC 
(i) AB=BA 

Solution: 
L.H.S 


-6 0 
Therefore . L.H.S  R.H.S 


(ii) A (BC) = (AB) C 
Solution: 


LHS = A(BC) 
- 516 «5 3) 


-1 3 1x2+2x1 1x1+2x3 ) 
m [5 aL ο a UP P CERE de 
Me ο τ. t | 


2 Q0 l-6-5 -3-15 
1o M 
ἱ2 GF isil —18: 
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p 1x4-3x(-11 -1x7-3x(- 21 
2x4+0x(-11) 2x7-240x(-18) 


[ —4 -33 -7- “ἡ 
rtt 
(AB) C "t 
dc x μη 
1+3 x (—3) -1x2-43x(- “IE? η 


—1 x 
pns —3) 2x240x(- 9) 111 3 
1-9 24 |: d 

1 3 


ας 


| 
δν εν x E 1] 
[ 
[ 


4 l3 
0x2-4(-17)x1 (-10)x1-4(-17 2 
2x2+4x1 2Χ1--4 
-20--17 -10- :] Γ 
444 

d —61 


8 14 
From (i) and (ii), it is obviou t: .9 =R.H.S 
A (BC) = e : 


(ii) A(B+C)= 


ο. xh. 
B+ i 


R.H.S 


m επ επ 
ο ου 


| n 
BN 

C Wo 
A οὐ 
a 
tale. = 

κ; 

+ 

a N 
N 

+ 

—_ 
.---- 


| 
Im 
eu 
ο] 
X X 


—2 
11x3 +3 x (—2) —1 x 3 + 3 x (-2) 
2 x3 +0 x (—2) aaa 
3-6 -3-6 


ee Fe 


6+0 6+0 

aed en) 

6 6 

AB + AC 

-1 3 2 -1 3 2 1 
E al* [3 =5 E MEJI B 
Γ 1x x (—3) —1 x 2 +3 x (—5) 
Sees 3) 2x2+0x(- E 
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ο... ο... 
4 


From (i) and (ii), itis proved that: | L.H.S = R.H.S 
A (B * C) AB * AC ` 
(iv) A(B-C)=AB-AC 


Solution 
E aM. us 1 21 121 
: D d a RE 
—2 2-1 


-1x1+3x(- 9] 
2x140x(-8) 


-Α 
7 aG ος 
- 1x1+3x(-3) -1x2-43x(-5 | 
- ο νο 2x2+0x(—5) 


Ι u 
E ANC 
ERAN) 
e © 
| 
m | 
pd 
- 
| 
m 
Ὢ 
qutm 
| m 
© 
[—Ü e 
[m 


From (i) and (ii), hence proved: L.H.S = R.H.S 
A (B- C)  AB- AC 
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Q6. For the matrices ' 
1 3 1 6 
asf ο Εξ. οτί οἱ 
Verify: that (i) (ABY = B'A' (ii) (BC)' 2 C'B' 
(i) (AB)! = B'A' 
Solution: 


LHS = AB) 
1 


[; d*L5 --]) 


( 
( 
- (pomum 3) pra E 
2x1+#0x(-3)  2x240x(-—5) 
( 


t 


4 Q uuu t 
(2ἑο rol) 


(OC at 

= k XI κ 2 

- L -3 
Ee (2x3 ΔΛ 
Χ 


-1) {-(-5)χ3 2x2-(-5)x0 


2 

- 1 
FE ii 9 240] 
Xt -2-15 440 
: EL 2 Ν 
= (ii) 


From (i) and (ii), it îs pond that:  L.H.S = RH.S 
AB t = B' At 


( 
(ii) (BC) = C'B' 


- 1 2 -2 6 
7 -3 LE ES 
" |. 1x(-2)*2x3 1 x 6+2 x (—9) 
3 x (—2) + (—5) x3 -3 x 6 + (—5) x (— ο)] 
z ο: 6-18 | 
6 — 15 -18.4 4s] 
[ E 
- 27 


t 
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: Γ -2x143x2 κ πη 
ιθχ.χΊ!{(-9)χ2 6χί(-3)1{(-9}χ(-5) 
Ν [-2 16 65-15 
6-18 -18-45 


MCN 
From (i) and (ii), hence proved: LHS=R.H.S 
(BC) = C' B' 


Q1. r 
,- zs - 1 
d) A= | B- 2 -al 
n EI D- A al 
o. A 
% al 
yy Be of matrix A is calculated as: 
IAI = det A= | E (-31)x0-2x1 
ΙΑΙΞ0 - e -2 
Gi) B= | ^l 
Determinant of tik Bis calculated as: 
3 = -- 
ΒΙΞ 4685; “| = 1x (-2)-2%3 
IBI =- 2 cm 
(iii) C= |; 
Determinant ar mtr C is calculated as: 
S IcledetC= |? | = 3x27 4x2 


N 


N ich=6-6=0 
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: Γ -2x143x2 κ πη 
ιθχ.χΊ!{(-9)χ2 6χί(-3)1{(-9}χ(-5) 
Ν [-2 16 65-15 
6-18 -18-45 


MCN 
From (i) and (ii), hence proved: LHS=R.H.S 
(BC) = C' B' 


Q1. r 
,- zs - 1 
d) A= | B- 2 -al 
n EI D- A al 
o. A 
% al 
yy Be of matrix A is calculated as: 
IAI = det A= | E (-31)x0-2x1 
ΙΑΙΞ0 - e -2 
Gi) B= | ^l 
Determinant of tik Bis calculated as: 
3 = -- 
ΒΙΞ 4685; “| = 1x (-2)-2%3 
IBI =- 2 cm 
(iii) C= |; 
Determinant ar mtr C is calculated as: 
S IcledetC= |? | = 3x27 4x2 


N 


N ich=6-6=0 
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Β _{3 2 
(iv) D= [ 1 A 
Determinant of matrix D is calculated as: 
E .13 21. 
IDI = det D= |; A -3x4-2x1 
{Al = 12- 2 10 
Q2. Find which of the following matrices are singular 
or non-singular? 


Ὁ  A-[ $] a) B=|; 2] 
(üi) C= K 2] (iv) D-[* pu 


(i) Asi 4 


Solution: 
A matrix is said to be singular if its ae 


to zero. i.e. [ΑΙ = 0. 
Determinant of κ. A is calculated as: «^ 


-IAI = det A = 


x4 9 
Ale 12-1230 — ΜΕ; 
Α5, ο qual to zero so, A is a singular 
matrix. 


(i) B= 


Sol MU 
Ἂς rminant of matrix B is calculated as. 


IBi = det B = l= 4x2331 


IAL=8-3=570 
As, determinant of B is not equal to zero so, B is a non 


singular matrix. . 


a csl y) 


Solution: 
Determinant 1 matx C is calculated as: 
ICI = detC = v 7S -3x (9) 


ICl=35 + ai: :62- 0 
As, determinant of C is equal to zero so, C is a no^- 


singular matrix. 
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: _{5 10 

(iv) D= |` 2 4 | 
Determinant of matrix D is calculated as: 
IDI = det D = DL. Eu = 5x4-(-2) x (-10) 
IDI = 20 - 20 =0 
As, determinant of D is equal to zero so, D is a singular 

matrix. 

Q3. Find the multiplicative inverse (if it exists) of 
each. 

, -[-ι 3 - _f1 2 

Ὁ) A= | 2 ο (ii) B= Ls 3l 

qi) c=| 3 -οἱ (ὧν) Dal ο) 

() A= | 2 ol 

Solution: 


et 


The multiplicative inverse of matrix A is 
A = Adj A 


y 
AdjA-[9, - XS 


auc 


m". -1)x0-2x(3)20-6^-2 -6#0 


is a non-singular matrix therefore solution is 


0 -3 ο. -3 
= len yl z= -6 * —6 
-6 -2 rl 
-6 -όθ 
o 1 
" 2 
1 1 
| d3 6 
1 
0 z 
- 2 
ATE 4 
Th 2 
@ B= [ s 
Solution: 


The multiplicative inverse of matrix B is calculated as: 
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-1 _ Adj B 
n 5 2 
- -5 - * 
AdjB - | 2 4 | 
ai = [5 5 
|B| = 1 x (-5)-(-3) x (2) = -5 + 6=1#0 
Since jt is a non-singular matrix therefore solution is 
possible 
rant 2 $ «Ὁ 
-ι τ᾽ Land 
A rar 
2 
nd a 
(iii) C= | 3 κ 
Solution: 
The multiplicative inverse of matrix C is calcujated 
pe — Adjc 
iy 9 -6 
Ἢ κ E: 
Ic] = » 
[^ -(-3)x(-6)218- 18 = 0 


Since it, i i ar matrix therefore solution is not 
possible Y s 
* Ba 


C does not adsl 


: . [1/2 3/4 
(iv) D =| 1 2 | 
Solution: 
The multiplicative inverse of matrix D is calculated as: 
-1. AdjD Ἢ 
— ID 
» Ξ: 
AdjD - : 
=| : 
| di 2 
IDI = F 1 
i £ 3 3 
ID| Ξ a ae ears = pes 
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4-3 1 


= κε. = - F 0 


. . . 4 . LÀ 4 . . 
Since it is a non-singular matrix therefore solution is 
possible 


y 


2 53 
1 
"m _ A: Ν 2x4 —x4 
4 -1χ4 ix 4 
= [5 οἱ 
B j —4 2 
ta M 
° l-4 2) 3 -1 
Q4. IfA= l al and B = D ο. then 
(i) | A(Adj A) = (Adj A) A = (det 4) 
(ii) BB-'=1=B"1B 
Solution: . 
_ 1 2 
à ” p 6 


() — A(Adj A) = (Adj A) A = (deta)! 
Aaja =  [$ j Ne | 


| p KA Ξ 1x6-4x226-8-- 
X ps: 


_ [xs ezxc 4) liscos 
7 4x6-«6x(-4) 4x(-2)*6x1 
" 6-8 -2+2 


i o Te 
(Adj A)A 
E Εν ash 
= Exit (-2)x4 6x2+(- ή 
—4x1+1x4 —-4x2+1%x6 
" Er 12-12 
id -8 +6 
= lo -ᾱ] =- (ii) 
(det A) I 
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ΙΙ! 
n 
ο 
d 
t 
e 
IO 
e 


0 
From (i), (ii) and (iii), it is clear that: 
A(Adj A) = (Adj A) A = (det AM] Hence proved: 
(ji)  BB'-I-B'^!B 
Solution: 


As, p-1 — 44/8 
det B 
iB [2i 
detB - |; E- = 3x(-2)-2x(-1) 
E -6 *2 - -4 + 0 
κ. baale [Ri να 
1/2 -1/Α 
l » αι 
Now, BB" 
d 
dl 
MEE a 3x [x +6 x (-3) 
* )«cox( 2 x (—1) + (-2)x (-2) 
: δ E 
ον ΣΣ 


7. 00 o 


| 

E 

E TES 
4 
4 c5 x2 3x (-1)+(-2) x (-2) 
+ (-2 x2 T (--1) + (-3) x (-2) 


Now ΒΓΊΒ 


it 
ΠΣ 


D is 
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3 1 1,1 
" 2. 2 2 2 
3 3 1,3 
2 2 2 2 
3-1 -1+1 
= 2 2 
3-3 -1+3 
2 2 
1 1 " 
- - | || 0 --—-—--—-- (ii) 
0 0 


From (i) and (ii), it is clear that: 
BB!-I-B 1Β Hence proved 

Q5. Determine whether the given matrices are 
multiplicative inverses of each other. 


O ϱ SJana[?, $] 


δω 3 
(ii) b zl κ 
Solution: 
: ο 5 
(i) Let Asl E 
AB 


+ AA 3 x(-5)45 zl 
4x7+7 x(-4) 4 x(-5)+7 x3]. 
εμας E e 
ΠΤ -20 + 21 


κα” 
= lo ή Ξ | (identity matrix) 


Hence the given matrices are multiplicative inverses of 
each other. 


(ii) Le  A-[ Z), and B-[7 Al 


C weed ga 7 
AB = E are El 
1x(-3)+2x2 pq ded 
Baas 2x2-43x(-1) 
p oa 
-646 4-3 
f : | = | (identity matrix) 


Hence the given matrices are multiplicative inverses of 
each other. 
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Qe. rA-[* S B= [74 7]»o-[? 1] then 


verify that 

(i (AB)'=B°A? (ii) (DA)! = AD" 
Solution: 
(i ^ (AB)! = B'A" 

As, Β'-4“5 


ix ia = E 
detB = A 4l 


B! 


Β΄ 


Similarly, 
Adj A 


4x2-—(-1)x0 
8 + 0 


Now by πο τ , S 


= (ή "ESPERE 
. rs η 4x(-2)*0x(-1) 
ü |. 1x (-4)+2x1 (-1)x(-2)*2x(- p] 
- gu -8 +0 

4+2 2-2 
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E Us. κ. 


6 0 
᾿ = detAB " " 
Adj AB = Ls Er 
det AB - | 15 E. =—16 x0 — 6 x (-8) 
- 0 * 48 Ξ 48 + 0 
ib *1 = 
So, (ΑΒ) Ct = |6 26 
48 48 
" x. | 
ΑΒ) 5] $50 -----ϱ 


Now by solving R. H. S 
- BTA" 
-1 . 


From (i) and Ati), it is Clear that: 


(AB)! = ΒΑ" Hence proved 
(ii) (DAJ? = ΑΟ 
Solution: 


DA 


1 {4 0 

ka j*L 1 2) 

2 [eene 3x0+1x2 
" 2x442x(-1) τω. 
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& 2] 
—10 4 
Adj DA 
IDA 
4 RÀ 
10 1 
: z= a (= x 2 
I p 11 x 4- (-10) 
44 + 20 Ξ 64 + 0 
4 -2 4 2 
PE Ε a 
64 E 
64 64 


4 x 2 + (-1) x0 


8 + 0 
2 -0 
8 8 
I s 
8 8 
; 0| 
11 αμ. 
8 2 
Adj D 
1οι 
ῄ —1 
E à 
25 5 -  3x2-(2)x1 
6*2 Ξ 8 + 0 
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"E ΠΕ 
A 2.3 _ 8 8 
(D) | - [s 
8 8 
Pon 
p^ |... eee (b) 
E 
S 


ap! 


» 


jr Pir ο ee Me 


li 
aie ete NIP S 
[wet 
x 
alm bie 
l 
c tw ol. 


X 


já 
Sle glee 
+ + 


* 


From (i) and (ii), it is clear that: 


Q1. 


(i) 
(iii) 


(DA)! = A'D“ Hence proved 


| EXERCISE 1.6. 


Use matrices, if possible, to solve the following 
systems of linear equations by: 

(i) the matrix inverse method 

(ii) | the Cramer's rule. 


2x -2y =4 (ii) 2x*y23 
3x + 2y= 6 6x + 5y=1 
ΑΧ + 2y=8 (iv) 3x-2y=-6 
3x-y=-1 5x —2y =- 10 
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Now by solving R.H. 
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"E ΠΕ 
A 2.3 _ 8 8 
(D) | - [s 
8 8 
Pon 
p^ |... eee (b) 
E 
S 


ap! 


» 


jr Pir ο ee Me 


li 
aie ete NIP S 
[wet 
x 
alm bie 
l 
c tw ol. 


X 


já 
Sle glee 
+ + 


* 


From (i) and (ii), it is clear that: 


Q1. 


(i) 
(iii) 


(DA)! = A'D“ Hence proved 


| EXERCISE 1.6. 


Use matrices, if possible, to solve the following 
systems of linear equations by: 

(i) the matrix inverse method 

(ii) | the Cramer's rule. 


2x -2y =4 (ii) 2x*y23 
3x + 2y= 6 6x + 5y=1 
ΑΧ + 2y=8 (iv) 3x-2y=-6 
3x-y=-1 5x —2y =- 10 
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(v) 3x-2y-4 (vi) 4x+y=9 
— 6x + 4y = 7 -3χ-γ--5 
(vii) 2x-2y=4 (viii) 3x-4y = 4 
—5x—2y 2 —10 X *2y -8 
(i) Solution By Matrix Inversion Method: 
(i) 2x — 2y =4 ; 3x + 2y = 6 
Solution: 
Step 1 
[2 -2][11. [4 
[5 2 IN B [ο] 
Step 2 
The coefficient matrix M = E 2 is non-singular 
because 
det M =|? |-2x2-3 x (-2) =4+6=10)#0 
Step 3 xa 
x 4 


SRE 
t 


os 2X4+2%X6 


7 x4+2 a 


x * = x 8 +12 ] 


10 oy res , 
1 
j AA = [ο] 
=> x=2, y=0 
Gi) 2x+y=3 } 6x + 5y=1 
Solution: 
Step 1 


lea 
The coefficient matrix M = [ 5] is non-singular 


because 
det M = |: " =2x5-1x6=10-6=4 #0 


Step 2 
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Step3 
bj = wp - 
b] = mtam [] 
e ale Ἡ 
- νεα 
i , ue x1 
j «Lis 
= 2 
d 
= x= 5, y= —4 


(ii) 4x + 2y = 8- 


μμ. κα 


| is non-singular 


ME =4x(-1)-2 x3=-4-6=-—10 #0 


eO 
μη Adj M | M 
Ν Ee 52 Ρ 


- Nx E D Us 2)x(- a 

E wi -3x8*-4x(-1) 
jd ὁ 

—de1-24 --ᾱ 


3 
1 [ —6 ` . 5 
- Bl }14 
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(iv) 3x-2yz-6 ; 5x-2y=-10 
Solution: 


Step 1 
3 -2 
ls E [ls n al 
Step 2 
The coefficient matrix M = [ κ is non-singular 
because 
detM = [2 -2| = 3x (-1)—5 x (-2) 
=-64+10=4#0 
Step 3 : ς 
bj = M^ | 1o ; : 
1 : = 
b] * Adi M Es 
. 22 


IE, ed 


(7-6) +3 x (-10) 


ΣΕ 1 [-8 - —2 
X 410 | i | 0 | 
— x y=0 
(v) 3x-2’y=4 ; -6x + 4y=7 
Solution: 
Step 1 
l 3 —2]|%]_ [4 
= AE 
Step 2 l 
The coefficient matrix M = |’, Pu is singular 
because : | 
detM s]? Tre (22) x (26) = 12-1220 
So, M is 4 M matrix Hence the system of 
linear equations has “ution | 
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(vi) 4x+y=9 


; -3x-y=-5 
Solution: 
Step 1 . 
4 {11 [ο 
πε l E - Ls] 
Step 2 
The coefficient matrix M = ee H] is non-singular 
because 
“5. Iil. 
det M = M b = 4x (-1)—3 x1 
=-4+3=-1#0 
Step 3 


x 


Vv 
< 


( -2y-4 - — 5x — 2y = — 10 
Solution: 
aida 2 21[ΐ 4 
[s A b] = En 
Step 2 
The coefficient matrix M Ξ E. 2) is non-singular 
because 
det M = E | = 2x (-2)-5 x2 
Ξ---4--105 —14 +0 
Step 3 : i 
b! ] " -10l 4 
b] = Adi liol 
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" ES F Pa ee 
14 = 
- 1 NG »x412xt- 10) 
-14| 5x442 x(-10) 
" .1 [-8 -- 20 
-14120 — 20 
- + [7 
-141 0 loi 
2 x=2, y=0. 
(viii) 3x -4y =4 H X+2y=8 
Solution: 
Step 1 


f z1bI- l3 


Step 2 
The coefficient matrix M = [; “15 non-si 
because 
det M =|} Dre ν να 
πον is KA 
I eH 
IE Adi M IM 
1 
X" - αμ 30 


zl Θ ΧΑ ακθῚ 
1:9|(-1) X 443 x8 


- if 8 +32 
40 το 4 
= το 5 = |2] 
= x= 4 y —2 
(ii) Solution By Cramer's Rule: 
(i) 2x -2y = 4 ; 3x + 2y = 6 
Solution: n : 
T - B 
a se [5 2 | 
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Mo RET os: 1κ1-3χς2 

= 4+6 = 10 + 0 
4 -2 

Âx = k Ri 

Mc [7 =  4x2-6x(-2) 
= 8+12 = 20 
- 2 4 

dy. m E el 

LM : ji = 2χ6-3χ4 
= 12-12 0 
= Md 2. - 

᾽ " JA] το 2 
"E wae M 

í ld o "S 0 


So, . x = 2andy = 0 
(ii) 2X *y23 
Solution: 


MIEIPL 


l 
N 
x 
-ι 

| 
ο) 
X 

μὲ 
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(ii) 4x+2y=8 


Solution: 
[: . 2 
3 -1 


[Al 


So, x=- 


τν 


GI 


Ib 


Ji 


MEM 
| 
SANA 


5 
(iv) 3 
Solution: x 


x 
y 
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. 
’ 


8 
-1 


=| 


—6 


[1o] 


| 


10 -2 


ΞΧ-ΥΞ-1 


4x(-1-3x2 


—-10 # 0 


8x(-1)-2x(-1) 
—6 


8 


3x(-2)—5 x(-2) 
+ 0 


(-6) x (-2) - (-10) x (-2) 


12- 20 
—6 
ξ | 
l5 -10 


-8 
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= 3 x (-—10) —5 x (—6) 


—30 + 30 = 0 
= ἰΑὰἱ = Bis = a 
i Ww 4 2 
ὃς My s 0 _ 
y [Αἱ 4 ~ 0 
So, x = —2andy = 0 
(v) 3x-2y=4 . ; — 6x + 4y 27 
Solution 
3 ~2) 71 [4 
E. 4 | b] ~ h > 
5 = Ls 4 
E pp 4 = 3 x4 — (-6) x (-2) 
= 12- 12 Ξ 0 


Since it is singular matrix therefore solution is not 
So, x and y are not possible in this case. 


(vi) 4x+y=9 ; x 5 
Solution: 
I: 2s 
--1 
1 


= 
A z 
ac = 4x(-1)-(-3)x1 
ES z z —j 
A, = 
lAl = = 9x(-1)-(-5)x1 
= = —4 
κ 9] 
πὶ -3 -5] 
l4 = =  4x(-5)-(-3)x9 
= 27 = 7 
-4 
X = 23 Ξ 4 
"E a = B 
y ~ Jal -1 τ i 
So, x= 4andy = -7 
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(vii) 2x-2y=4 : —5x-2y --—10 
Solution: 
2 -2|[1] [4 

[ E l i En 

SS sa 

lA] = E: κ -2x(-2)-(-5)x(-2) 

l = -4-10 | = -14 + 0 

= 4 -2 

Ax 7 ET -2 

lad = |], ο = 4x (-2)-(-10) x2 

lA = -8 — 20 - —28 

2 4 

du = [ 

|4γ| = 

l4] = 


y 
So x=2an 
(viii) 3x- 
κ. 
4] [αι [4 
inl 
M i 21 
ΑΙ. = iB 2. - 3x2-1xY(-4) 
- 6 44 - Ίο + ο 
- 4 -ᾱ4 
Ay. = [ 2 
MI | =  4x2-8x(-4) 
EM T 8-32 Ξ 40 
- 3 4 
Ay > 1 
ll = p x: 3χ8-1χ4 
[Ay] = 24 — 4 = 20 
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o = el _ 4 


= — = 4 
E 10 
: layl E 20 - 
y Al = = 2 


So, x = 4andy = 2 

Q2. The length of a rectangle is 4 times its width. The 
perimeter of the rectangle is 150 cm. Find the 
dimensions of the rectangle. 

Solution: 

(i) Method 1: Matrix Inversion Method: 
Let length of rectangle is x cm and width of rectangle 


is y cm. 
According to given condition 
xÆ 4γ 
or χ- 4y = 0 -------- (i) 
Perimeter Ξ 150 cm van 
Perimeter = 2(x + y) = 
or x*yz75 ------- (1) 


By ae, Ως and mw 


41[01 Ἢ 
d |... 
if 1x0+4x75 
= | on xo t x28] 
" η 
À ooh 60 
1 - 
E dpud - lisi 
>» x=60, y Ξ 15 
So length =x = 60 cm 
width = y = 15 cm. 
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(ii) (i) Method 2: By Cramer's rule: 


x m ᾽ . ; x+y=8 
[1 1 | ] - το 4 
A E [; 1 | 
ld = |; η = 1x1-(-4x1 

= 1+4 = 5 # ο 
ae = DL: ad 
ΙΑ = M PI = — 0x1-(-4)x (75) 
[A| = 0+ 200 = 300 

1 
Ay = h 75] 
Αγ] 2 l "η 
l4] = 75 - 0 
14. 


lay 


y = = 
= x = 60, 
So leng an width = y = 15 cm. 


: s of a "— differ by 3.5 cm. Find 
se dimensions of the rectangle if its perimeter is 
67 cm 


Solution: 
(i) Method 1: Matrix Inversion Method: 
Let the length of the rectangle is x cm and its width is y 
cm. 
Accarding to given condition 
Γη x-y=3.5 
and 2x+2y=67 
or 10x — 10y = 35 
and 2x+2y=67 
10 —10][*].. [35 
p 2 Ibl - [7] 
The coefficient matrix 
M - bs —10 


2 2 Jis non-singular because 
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det M =|") “|= 3x ο ὑ 52) 


-—64-10-420 
So, M is a singular matrix 
X| -1 [35 
"UN 
- i Adi 
M iMi in M Tor 
= 2 sol lea 
401—2 10 
. οι. B 
—2 x 35 + 10 x67 
"EE | 70 + 670 
AT pes 
- 1 [740 - 18. 
" 4 pul | 15 | 
=> = 18.5,γ =15 
So the length is 18.5 cm and 15 cm. 
(ii) ^ Method 2: By Cramer's rule: 
10x — 10y 2 35 : 67 
E | P - [35 
A y p s 
Qut d - 10 x 2 — (-10) x2 
20 + 20 Ξ 40 : 0 
- I 2 
35 -1o 
ll = 253] 
67 
- 35 x 2- (210) x (67) 
Αι = 70 + 670 Ξ 740 
E 10 35 
rv. BB 
l4 = 2-951 - 10x67 —35x2 
l4 = 670-70 = 600 
- Ml - 1 - 
x - M "m 18.5 
lan lAyi = ο = 
y i (Al 40 ta 
= 


x.= 18.5,y =15 
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So the length is 18.5 cm and 15 cm. 
Q4.  Thethird angle of an isosceles triangle is 16? less 
than the sum of the two equal angles. Find three 
angles of the triangle. 
Solution: , 
(i) Method 1: Matrix Inversion Method: 
Let the each equal angle be x° cm and the third angle 
be γ΄ cm 
2x-16=y 
and 2x+y=180° 
or 2X — y 7 16 
and 2x+y=180 
2 -1][*]. [16 
- [; 1 | l] τ be 
The coefficient matrix M = Ῥ x is non-singular bec 


det M - [; TIF 2x1-(-1)x2=2+2= 


κ. 
4 


-2 
1x16+1x180 | 
2x16+2 x 180 
16 + 180 | 
32 + 360 
96 - [43] 
328 82 
= x = 49, y =82 

x+y+z= 180° 

49° + 82? +z = 180? 

z = 180? — 49? — 820 = 49° 
So the angles are 49°, 49°, 82° 
(ii) Method 2: By Cramer's rule: 


E 
|. 
$ 


1 
4 
ł 
4 
1 
4 


ο. - 2x t y = 180 
P 1 | M Ν E El 
Ms f 1 | 
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. 2 -1 
ΑΙ = l5 :] - 2x1-(-1) x2 
Ξ 2+2 = 4 $ 0 
16 -1 
A = 
ü ao 1] 
M 7 p P 
= 16 x 1- (C1) x (180) 
lA. = 16 + 180 = 196 
2 16 
A = 
d b 80 
l4] = s n - 2x180- 16 x2 
|Ay| = 360 -32 = 328 
.- lâxl - 196 
P jal 4 ~ 49 
A 
y = bM 


lAl 

= x = 49, y = 82 
x+y+z= 180° 

49° + 820 + z = 180° 


te nc 
ice Ἐ e other acute angle. Find the acute 
of the right triangle. 


soit "Method 1: Matrix Inversion Method: 
Let the two angles be x^ cm and y" cm. 


d 2x + 12-7 y 
or 2Χ-ΥΞ- 12 
and x+y=90 (sum of angles) 


Ibl [ου] 
The coefficient matrix M - [5 d is non-singular 


1. 
because 
det M = |; π]-2χι-ς-ῃ ΧΙΞ2ΦΙΞ:3340 


d et 
bl 7 Adi M ος 
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alee sll ce 
31-1 21190 
» ο... 
3{-1 x (-12) 4 2 x 90 
" in bed 
3112 4 180 
78 _ 26 
3 11921 7 [64] 


= x = 26,y = 64 
So the angles are 26°, 64°. 
(ii) ^ Method 2: By Cramer's rule: 
2x — y = —12 : 


κ "μη 
e A 


E τ 


90 x 2 — 12 x (-1) 


[Ay] = 180+ 12 = 192 

x = ial : 26 
x lay] i 192 . 

á ση 7 3 - oa 


=> x = 26,y = 64 
So the angles are 26°, 64°. 

Q6. Two cars that are 600 km apart are moving 
towards each other. Their speeds differ by 6 km 


per hour and the cars are 123 km apart after 47 


hours. Find the speed of each car. 
Solution: 
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(i) Method 1: Matrix Inversion Method: 
Let the speeds of two cars be 
x km/h and x km/h 


x-yz6 | . 3 — 2-2 --——————- (i) 
Distance covered in 4 hours Ξ 600 -- 123 Ξ 477 km 
1 E 
ἘΞ x*4 p y = 477 
2x+2y c 477 
E y 2 
or z^ - 53 
2 2 . 
Or x+y = 106 --------------- (ii) 


The two equations are (i) and (ii) 
1 -1npm.r[6 
h 1 1b 7 [106| 
The coefficient matrix M = l " is non-singular because 


detM =|; Ἴπτκι-ι x(-1)=1 


-1 j| m 
KK. ο ο. 
X 21-1 x6+1 x 106 
» E 
inia e 56 
- dm = [ο 
= x = 56,y =50 


A The speeds of the two cars are 56 km/h and 50 km/h 
(ii) Method 2: By Cramer's rule: 


x-y= : x * y — 106 
—]11rX 6 

[i n" bi - mo 
A = n 3 

= p Ξ 1x1-(-1)x1 
ὦ m" n i = 2 + 0 

6 -1 

Ax 7 Los 1 | 
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Q1. 
(i) 


j^ 
(iii) 
(iv) 


(v) 
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é - —1 
= 6 x 1- (-1) x (106) 
ΙΑ: = 6 + 106 Ξ 112 
Αν i h 106 
| = Πο = o 1x 106-6 x1 
Αν = 106 -- 6 =. 100 
χ = lAxl = 112 = 56 
lal 2 
© =a αν - . 1% 5 
d νιν 7 2 H 0 
= 56,y = 50 
The speeds of the two cars are 56 km/h and 50 km/h 


IN 7 
WA 
ll 


Select the correct answer - ii bach: of the 


following. ON Y j 
The order of matrix [2 < AHS... 
(a) 2-by-1 (b)  t-by2 
(c) Ίος (d) 20-2 
ν2 -Ὁ 
" Xi: is called T matrix. 
- (a) zero (b) unit 
(c) scalar (d) singular 
Which is order οἵ a square matrix.......... 
(a) 2-0γ-2 (b) !-by-2 
(c)  2-by-1 (d) 3-by-2 
[2 1 
Order of transpose of fo 1 μυ 
3 2 
(a)  3-by-2 (b) 2-by-3 
(c)  1-by-3 (d)  3-by-1 
2 1 2. 
Ad joint of lo Al T — - 


e [p 7] el - 
o [ 1 wv fy 
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Q1. 
(i) 


j^ 
(iii) 
(iv) 


(v) 


StudyNowPk.COM 


é - —1 
= 6 x 1- (-1) x (106) 
ΙΑ: = 6 + 106 Ξ 112 
Αν i h 106 
| = Πο = o 1x 106-6 x1 
Αν = 106 -- 6 =. 100 
χ = lAxl = 112 = 56 
lal 2 
© =a αν - . 1% 5 
d νιν 7 2 H 0 
= 56,y = 50 
The speeds of the two cars are 56 km/h and 50 km/h 


IN 7 
WA 
ll 


Select the correct answer - ii bach: of the 


following. ON Y j 
The order of matrix [2 < AHS... 
(a) 2-by-1 (b)  t-by2 
(c) Ίος (d) 20-2 
ν2 -Ὁ 
" Xi: is called T matrix. 
- (a) zero (b) unit 
(c) scalar (d) singular 
Which is order οἵ a square matrix.......... 
(a) 2-0γ-2 (b) !-by-2 
(c)  2-by-1 (d) 3-by-2 
[2 1 
Order of transpose of fo 1 μυ 
3 2 
(a)  3-by-2 (b) 2-by-3 
(c)  1-by-3 (d)  3-by-1 
2 1 2. 
Ad joint of lo Al T — - 


e [p 7] el - 
o [ 1 wv fy 
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(vi) Product of [x γ][7]15.....''.. 
(a) [2x + y] (b) [x - 2y] 
(c) [2x -- y] (d) [x + 2y] 
(vii) If Ε M = 0, then x is equal to...a = ...... 
(a) 9 (b) -6 
(c) 6 (d) -9 
(viii) If X + [o a = f A, = : is equal to......... 
«e bg eve bj 
o fg © k3 
Answers 


Q2. | Complete the fonce Μπ 
(1) b d is called.......... natrbc, - 


τ o 1] is called... we Y Ν 
inverse of [| ήν. 


(iii) KY. : 
trix multiplication, in real AB...#......BA. 


(iv 
(v) atrix A + B may be found if order of A and B is........ 
(vi) A matrix is called......... matrix if number of rows and 
columns are equal. 
Answers: ee 
hi Null | (ii) Unit ain | 2] | 
|(ivy)* [(ν) 5άπιπε | (vi) Square 


ΓΕ". 


a+3 4 1. .[-3 4 
Q3. If | 6 un Ξ | 6 2], then find a and b. 
Solution: 
Bv comparing the corresponding elements, we get 


a+t3= -3 

, a=-3-3= -6 
a= -6 
b-1=2 
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ᾳ. ifA-[ 3], B -[9, 71], then find the 


following. 
(i) 2A+3B (ii) -3A+ 2B 
(iii) -3(A+ 2B) (iv) = (2A-3B) 


Solution: 


(i) 2A+3B l -- 
2 3 -- 

Ξ 2x [: ο Bi 
- 2x2 2x3 3x5  3x(-4) 
E T des mnes ie, 
s 

2A * 3B Ξ μὴ 2 

Solution: 

(ii) |—3A + 2B 


ELE Eu 2x5  2x(-4) 
x * -3 ος. ο. x x C9) 2x ἜΗΙ 
= & 0 ]* a el 

- | 26410 -94 C9) 
~3+(-4) 04(-2) 
—3A*2B = [4 κ. 
(iii) --3(Α + 2B) 
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x 3x12  3X(-5) 
7 c 3) 3x(- 2l 
. - [3$ -15 
, 9 -6 
— 3(A + 2B) = ads 


(iv) Ξ(2Α-- 38) 
* ο ο ο.) 


= SX ixd-lxcao sxcol 


Q5.  Findthe val 


-4 1 
Q6. IfA- [S E |, B= l. y isi then prove that 


(i) AB + BA (ii) A (BC) = (AB)C 
Solution: 


(i) AB = ᾽ EB 3 


2 

= l 2 x(- 3)4 (- 3) x5 we n x (- 2) 
oe ae 

Γ -6-15 8516 

AE " vM v) 
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[2 4 | [- I | 
5 «2112 -3 | 
(--3)x0+4x2 (-3)x1-44 x{-3) 
5 x04 (-2)x2 5 x1+(-2) x (-3) 
P +8 -3-12 
a 4 E + 6 
k I. fe | | sees (ii) 
From (i) and (ii) it is clear that AB + BA. 
(ii) A (BC) = (AB)C 
Solution: 
Solution is not possible because matrix C is not given. 
Q7. IfA= =[} 1 A A and B = E. $ x then verify that 


(AB) = ΒΙΑ! (ii) (AB)! = BA? 


BA 


(i) 

Solution: 

(i) (AB)! = B! A! 

Solution: 
t - 1 
Α - i | 
t 2 —3 
B E Ῥ = 

AB = 


f ος] 

_ 3x 2+2 x (-3) 3x4-2x(-—5) 
E S 1x2+(-1)x(-3) 1x4+4+(-1)x(- | 
6-6 12-10 0 2 


HH 4+5 5 9 
asy = [3 
[ο —0 
s" = [ B 4 
Hea 3x2 2x1+(-3)x(- η, 


due 4 x 1+ (-5) x (-1) 
2 -- 3 


12-10 455 


-------------- (ii) 


i 
dee queen 


; 
From (i) and (ii) it is (cea that (AB) = B' Αἱ 
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(ü) (AB)*=  .B'A'! 
Solution: 
= 3 2 
A n D A 
|ΑΙ Ξ 3x(-1)-1x2=-3-2= -5 #0 
AC - Adj A 
|ΑΙ 
E 3] 9 | 2 | 
- ς 5 
1 3 
5 s] 
B - [? 4 
IBI = 2x(-5-4x(-3)2 10412-2220 


p" _ Adj B 


|Β| 
- 1453 - Jake 
AB = : Al Ev 
. 3 χ 3x4-2 Muy >] 


_ 12 -- 10 
E xb 445 fe 5] 
LES 0x9-2x520-10-2 -10 #0 


4 - Adj AB 
(AB) = IABI 


_ α-9 -2 
T 10 ας 0 | 
Now solving B'A“ 


2 10 
‘ 5 2 
7 3 3 
(2 ‘Js 7s 


pees es 


s+ (=2) x (=$) 
1 1 3 


2 

5 
3 2 3 
τω Lo Sear Exe? 


MIU. a 


ο.” 
O σι.» 
_—————— | 
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> 


* From (iy 
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isd 7€ 
M 2. . S*. le L+; nd 
3 P 3 κ. 3 M ý 
= uf- -. Omm 
2.55.5 


2 


* 
"E 


i 
r 
A E 
4 A 
"4 
a ἑ - x 
" r 
* v x 
» LI 
* 
E 
Y - 
^ 
2. &* 


1 
r3 
Ld - 
LA = 
^ 
Ps z^ 
" 
id . 
"MÀ T p 
+ s * 
E 
e 
; : 
š παν. «2 
wy 
v £ 
š ΠΡ’ + 
Tu r . 
7 
> 5 * 
f 
-- 
se > 
pa ¢ 
EOS ve ac 
"t.t 
E 
η 
A 
: 
y as ΄ 
è .. 
^ 
s 
Pp 
t. ; 
Li 
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Ra d 
- 
πο 
< 
΄ 
ee 
xc E 
Aem 


~ 
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H 
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"Ld h 
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*: ΄ 
« P 
τ 
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r 
- 


« 


and (ii) t {5 dear that (AB) " g^ AS on 


iw 


